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jwtATrPTY ANAf On SVSTEM-FQR THE REPRODUCTION OF 
IMAGES". 

This invention patent refers to an electronic system developed so as 
to command a matrix for the reproduction of video images in real time throu^ 
5 pixels (image elements) in a way that the image reproduced on the matrix has 
the same advantages and the same attitude of the conventional cathodic ray 
tubes that is it may display composite video images in real time without the 
previous processing of analog/digital or digital/analog converters, without the 
need for microprocessors, digital memories, shift registers or even computers 
10 and converters which are nonnally needed so that images could be generated 
on a pixel matrix. 

The display of information under the fonn of dynamic image when 
this is obtained by means of electronic reception or storage has been performed 
with a device called kinescope for more than 70 years. 

The kinescope is a glass device with thick walls, large dimensions 
and heavy, able to stand the external pressures once there is vacuum inside; the 
basic principle is to reproduce an image by means of an electron beam that 
sweeps a screen embedded with phosphorus oxide and other elements, 
producing U^t during a time l^se according to the speed and quantity of 
20 electrons that hit the mentioned screen. The beam sweeping is controUed 
electrically or magnetically and is obtained by means of external analog 
devices, it is also necessary a hi^ voltage producing device (approximately 
25,000 volts) to accelerate the electrons inside the tube. Even though all the 
technology developed and available all over the world, it has not yet been 
25 possible to produce a device that could substitute the kinescope for television 
sets and/or computer monitors with the same image quahty, cost and 
performance. 

This is due mainly because inside the kinescope the image is 
generated analogically, the image resolution is not hmited by a fixed number of 
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pixels a-Ki/or Ugh, intensity onoe .he resoludoa and <^ ^ °» 

fte passing band of .he ciicm. tough «hieh fte video signal is ttansmmed 
naher ton fte Idneseope i.self as an image reprodnodon element. Cafl.o<hc ray 
kinescopes present 4e inconvenience of the size W. due to fte need of vety 
high .eoston to be gen«a.ed (*e larger *e kinescope to higher to tension 
needed) and due to image convergence difficuWes. In to las. 70 years, 
because of tose reasons commerdaUy speaking, to size of kinescopes did not 
go much beyond 37" diagonally. 

However, with to advent of Uquid crystals and advances m to 
0 development of photoluminescen. displays and associated technologies, we 
have «.wadays computer moni«^ and even television sets of very Ugh. w«*t 
4at consume less energy and are competitively pdced. Ye. when we abo^ 
i^ge quali.y we mus. consider what is to objective, for ins«»ce if we Ulk 
.bout a PC which display image is in ge-^ral sumc and witi, a defined mnnber 

,5 of pixeU and Ugto hues. generaUy 16. 32. 256, eU=. tore is no pn*lem. but 
«hen we speak about televisions wift ,00% dynamic images producing around 
60 ftames per second and wi* a resolution to. changes constimtly needmg 
moreover a viewing angle of 120" i. is totally differem; hmitations regardmg 
.^s^on speed due .o digiti^isatio. of to image, level of Imninos^ and 
^ ^ow viewing angle are a grea.disadvanuge. to la«er almost discards to 

production of large dimension liquid crysud moniU.rs in substiti«K» of 
kinescopes in commercial .devisionsas. 

Ttere is anotter kind of monittr utiUsing LED's (Ugh. em«ting 
diodes), tose generany of U^e dimensions, destined » be used as elec»omc 
« ouuloor biUboards for pubUcity (also eaUed electionic panels) to wotkmg 
principle is very much to same of toUquidcysUl one. toPrindp" <" 
image Digi*Uisati«n; according «. this ptinciple any image or d«wmg 
tba. we wish to display may be digiuUy recorded or converted Uke computers 
tf^ nse to binaiy 100101 u. represent to number 37, we may use to same 
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binary 100101 to represent a colour or a tight intensity onto a detennined point 
of the display that has its moment authorised by the matrix coords 

logical and precise mamier. Thus the image is always static and previously 

. vlmown. 

"^^V The "MATOX ANALOG SYSTEM FOR THE REPRODUCTION 

OF IMAGES- is not a new 'type of monitor", but a new way of control 
configuration for matrixes that when apptied to LED matrixes or even to the 
principle of cathodic ray kinescopes (photoluminescent matrix) would 
considerably improve performance of these. 

AS an example, it would be enou^ to use the '«MATRDC ANALOG 
SYSTEM FOR THE REPRODUCTION OF IMAGES" together with the 
principle of photoluminescence aheady widely used on electronic equipment in 
general as a result of which the weight of cathodic ray kinescopes, specially 
the largest ones, would become eight tenths, it would not be necessary to have 
15 external circuits for the generation of hi^ tension, deflecting coils or others 

that will rise the final price of the product or even the difficulty of 
manufecturing 100", 200" or more diagonally and even then the thickness of 
the monitor would be practically the same, tike of a picture fi^e on the wall, 
correspondingly to photoluminescent displays. 
20 For an improved phosphorus brightness it is presented in this patent 

the inclusion of a further sequence of grids so as to bufld a matrix together with 
the existing grids and the common comiection of all the anodes or mnque 
anode o apply a higher fixed voltage, and on this the phosphorus may be laid 

onto, either monochromatic or polychromatic. 
25 ' I would not be necessary to digitise the image for LED matrix or 

photoluminescent matrix or even the need for previous processing of the video 
information by means of analog/digital or digital/analog converters, wiAout 
the need for microprocessors, digital memories, shift registers or even 
computers and converters which are normally needed so that images could be 
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generated on a pixel matrix. Likewise resolution would not be conditioned to a 
pre-detennined number, tbose matrixes would turn to woik as an analog 
monitor thus greatly improving the image quahty with a considerable 
reduction of cost. For a better understanding of the "MATRIX ANALOG 
5 SYSTEM FOR THE REPRODUCTION OF IMAGES" follows a description 

\with reference to he annexed drawings. 
1^5 Cl^ _ Drawing 1 shows a general view of the matrix controlled by 

two devices of sequential distribution. 

- Drawing 2 shows an enlarged view of a pixel with an analog 
^ 10 memoiy for woridng apphances like LED's, lamps and others, 

i _ Drawing 3 shows the arrangement of a system for the 

^ i^fvA^ assembly of polychromatic pixels onto a photoluminescent appliance, 
fi ( The system consists of two sequential devices, one is vertical for the 

^ comiection to the matrix vertical hne (1) and another one for horizontal 
il5 comiection of the matrix cohram (2). Each of the sequential distribution devices 

^ has got its own oscillator, one for the vertical connection (3) and one for the 
3 vertical connection (4) which according to its adjustinent, vertical (5) or 
^ horizontal (6) determine the hei^t and width of the matrix image. The 
sequential distribution device has got sequential outputs from Si (7) to Sn (8) 
20 where n determines the maximum and only the maximum of the matrix column 
or hne for the authorisation connection of the pixels (9). These sequential 
devices (1) and (2) may be built with dedicated components, transistors, 
passive element, logical ports and so on. For best image resolution the 
oscillator frequency (3) of the sequential device (1) that commands the matrix 
25 Unes must be equal to the vertical frequency of the source video signal 
multiphed by the number of pixels of the matrix column, Ukewise die oscillator 
frequency (4) to the sequential device (2) that controls the matrix columns must 
be given by the horizontal frequency of he video signal multiphed by Ae 
number of pixels of the matrix hne ; to be remariced that it is not estabhshed a 
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logical connection between the line command and tbe column command 
(characteristic of the digital system). This characteristic that initially does not 
establishes any logic to predetermine which pixel (9) will be authorised at a 
given moment and for how long, is the one that allows the reproduction of an 
5 analog video signal without needing to digitise it or even define previously the 
numb^ of pixels to be used on the matrix. 

The synchronism pulses found in the video signal, vertical and 
horizontal ones, will be ^pUed onto the sequential device input (10) always in 
a way as to reset the sequential devices. 
10 With the "MATRIX ANALOG SYSTEM FOR THE 

5 REPRODUCTION OF IMAGES" it is possible to add or deduct pixels (9) to 

A or fi-om the matrix line without compromising the functionality of the device, 

5 because as it has afready been mentioned, the hei^t and the width of the 

m image is not predetermined Uke in the matrix digital systems, but detennined at 

a 15 any given time by the variation of the frequency of the oscillator contained in 
2 each sequential distribution device, (3) and (4) in the same way as it is adjusted 

5 the hei^ and width of the image on television sets or monitors whenever it is 

^ convenient. Consequently with this system video the image is displayed with 

any number of pixels (9), even with 4 pixels on the matrix and still the image 
20 will be reproduced so that each pixel will correspond to V* of the image, it is 
obvious that the greater the number of pixels being authorised on the matrix the 
greater will be the resolution. 

Because of the characteristic of the sequential distribution device of 
having only one active output at any given time, while the others await Aeir 
25 activation time, there will be only one authorised pixel on the matrix at any 
given time, because for such pixel to be authorised it needs the activation of 
the line and column simultaneously, in this way the maximum time in which 
each pixel remains disabled will be given by the equation: Maximum disabled 
time = 1/ Pulse frequency of vertical synchronism of the video signal, thus to 
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visualise the image on the matrix, each pixel (9) must have the capacity of 
staying bright for the pre-determined time instructed by the video signal 
present at the moment of au&orisation of each pixel and such pixel must 
maintain its brightness during the period in which it is disabled, as it h^pcns 
5 with cathodic rays tubes and on photoluminescent displays where the 
phosphorus performs the part of maintaining the brightness. When using U^t 
emitting devices that do not have the capacity of maintaining the brigjitness 
independendy, without being authorised, such as LED's , incandescent lamp e 
similar ones, it is necessary the use of an analog memorisation electronic 
10 device (1 1) connected to a driver to control die above mentioned h^t emitters. 

The analog memorisation electronic device (11) takes advantage of a 
logical port (12) of the kind AND with two inputs, connected with the 
crossing of the matrix column and line. This way the pbcel will only be 
audiorised when the respective line and column are active. As a result the 
15 output of the AND port will activate one or more electronic switches (13). 
depending if die pixel is dichromatic or polychromatic. The electronic switch 
(13) has die function of permitting die connection of die video signal ready at 
die switches (14) during die moment of die audiorisation of die pixel so diat 
diis same video signal be stored under die fonn of tension into a capacitor (15). 
20 After die disabling of die pixel and die release of die electronic switch (1 3), die 
capacitor (15) memorised analogically die voltage of die video signal present at 
die moment of audiorisation and keeps such voltage up to die next 
audiorisation of die pixel, when again dirough die electronic switch (13) die 
video signal detennines or not a new voltage for die capacitor (15). For die 
25 Ught emitter (16) to be activated using die voltage memorised by die capacitor 
(15), it is utilised an operational amplifier (17) configured as foUower and not 
as a unitary gain voltage inverter widi high input impedance and low output 
impedance which purpose is to activate die base of a transistor driver (18) diat 
controls die U^t emitter (16) or a set of diese according to die capacitor 
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voltage. It is obvious that for a dichromatic or polychromatic pixel it is also 
necessary to increase the number of electronic switches (13), capacitors (15), 
operational amphfiers (17), transistors (18) and so on, considering that the 
switches (13), one for each colour video signal, must be activated by the same 
5 port (12), type AND, that authorises the pixel. 

For an 2q)pUcation with a photoluminescent device, it would be 
possible to build a matrix where the lines are grid strips (19) and the columns 
are anode strips covered by photoluminescent material (20), once the 
cathode (2 1 ) that may be hot or cold, it is utiHsed for the direct appUcation of 
10 the video signal onto the input (22) which is always present by means of a 
transformer with central derivation, in the case of hot caAode, and that has the 
function of healing up the filament emitting so the electrons against the 
photoluminescent material deposited onto the anode, needed for li^t emission, 
this happens only when the grid and the anodes overlap and are polarised by 
15 positive voltage and this may occur only once on each of the matrix points, 
vMch are determined by the sequential distribution devices mentioned before 
that have their active outputs positively polarised, these outputs are polarised 
by negative voltage which in turn repels the electrons of the cathode. The two 
extra sequences of grids added, in turn vertical and horizontal, are placed as 
20 matrix, one on top of the other at angle of 90* (ninety degrees). 

For a monochromatic version the anode shall be coated with only one 
kind of phosphorous corresponding to the desired colour. TTie polarisation of 
the grids is provided by the sequential distribution devices. The first sequence 
of grids is controlled by the vertical distribution device while the other 
25 sequence is controlled by the horizontal distribution device thus defining a 
unique crossing of the polarised grids at one time. TTie anodes are all time 
polarised by an independent tension produced by the sequential distribution 
devices and that have as objective to obtain a greater acceleration of the 
electrons that may pass throu^ the vertical and horizontal grids, against the 
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phosphorous, obtaining so a hi^er brightness propoitionaUy to the polarising 
tension. The video signal is applied directly to the cathode which maybe hot or 
cold. 

For a colour version of the "MATRIX ANALOG SYSTEM FOR THE 
5 REPRODUCTION OF IMAGES" using a photoluminescent matrix, it is 
necessary that the matrix had its anode strips covered witii photoluminescent 
material for the emission of different colours and that the pbcel be triple once 
the grid strip (19) is common to the whole pixel but the anode strip (20) is 
divided in 3 and each subdivision of the strip has to emit one of the 3 primary 
10 colours of the li^t spectrum, one strip emits the red h^ (20.1). another one 
emits the green colour (20.2) and another one the blue U^t (20.3), thus the 
polychromatic pixel reproduces combined the colours and hues of visible 
spectrum in the same as in the cathodic ray kinescopes. As there is a unique 
cathode (21) for the connection of the video signal and we actually have three 
15 kinds of video signals, one for the red signal, one for the green one and one for 
the blue one, it becomes necessary a control system to co-ordinate each kind of 
video signal in a way so that this has access to the cathode when the sequmtial 

device that controls the anode strips (1) authorises the anode strip of the 
corresponding colour. Such control may be performed with a third sequential 
20 device as this device has only 3 outputs from al to a3, and that utiUses the 
same oscillator (3) of the sequential device (1) that controls the anode strips. 
As a result this outputs (al). (a2) and (a3) control 3 electronic switches for the 
video signal, one for each colour. With the addition of the two sequences of 
grids, namely the vertical and the horizontal one, considering a polychromatic 
25 version, the second sequence of grid is subdivided into three smaller grids 
which are as thick as the phosphorus that covers the anode strips which are 
overiaid; the connections of the sequential devices instead of being attached to 
the anode strips are now attached to these grid strips. The anode strips Aat are 
now connected all together, receive a fixed tension. 



